A double electric probe was applied to detect local electric fields of unstable waves excited in an electron-beam plasma. In the investigation (beam density n6 < 0.37o of the plasma density zs), the wave field energy was less than lU%o of the plasma thermal energy and nonlinear phenomena, the generation of a series of rf-bursts. were observed.
Introduction
Since Zakharov's pioneering work [] on nonlinear phenomena of Langmuir waves, considerable progress has been made in this area [2] . There has also been a growing interest [3] [4] [5] [6] [7] in nonlinear phencrnena of unstable beam modes. Yajima and Tanaka [5] predicted the existence of soliton modes of unstable waves in an electron-beam plasma. The present authors have experimentally studied on evolution and formation of nonlinear structure of the unstable electron-beam waves 16,71. In this work we will report observations of electric fields of the unstable beam waves and compare the wave field energy with the plasma thermal energy.
Finally we will briefly discuss the stabilization mechanism of the beam modes in the nonlinear stase.
Plasma Device and Experimental Setup
A target plasma is produced in argon gas of 1 x 10-5 Torr by a dc discharge in a so called magneticmultipole device [6, 7] . An additional magnetic field (= 90G) is externally applied parallel to the axis of the plasma chamber to observe the one-dimensional behavior of the beam modes. where the electron cyclotron frequency (a".l2n = 25OMHz) is larger than the plasma frequency (oo"lzn = 150MHz). As is wellknown, in a plasma of finite transverse dimensions an electron beam interacts with two possible plasma waves, Trivelpiece-Gould modes. For al". ) rlo", one is the plasma wave in a lower frequency band (< ab"). The other is the upper hybrid wave (= (ap"2 + a""21tt21.In the present study we focus on observations of the beamplasma interaction in the lower frequency band. We inject a pulse electron beam (beam diameter 45 mm) with duration of 7 x l0-6 s into the target plasma along the external magnetic field. The beam current 16 passing through the plasma is measured by a collector located at the opposite end from the beam gun. Local electric fields E(r) are detected by a double electric probe [8] which is connected with a wide-band differential circuit (HPl14lA: An example of local electric fields E(t) observed at z = 58 cm is shown in Fig. I Figure 2 shows the Fourier spectrum A (l) of the realtime data in Fig. l In Fig. 5 
